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Abstract On the basis of 2517 series of field measured data, bulk magnetic susceptibility values
of 245 rock samples, detailed rock-mineral identification and total silicate analysis, combining

with single mineral magnetic susceptibility and comparison research of each rock, we found that
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rock magnetic susceptibility mainly depends on mineral magnetic susceptibility. That is, rock
magnetic susceptibility («x,) is proportional to the product of every mineral magnetic susceptibility
(x,) of rocks and their volume content (C,). For example, for intrusive rocks, x, = —5. 68 X
10°C,+2.86 X 10°C; +3. 28 X 10*°C, + 1. 18 X 10*Cy, + 1. 27 X 10*C,,, +5. 35 X 10°C,,,» where the
polynomial coefficients are constants positively proportional to the susceptibility of magnetic
minerals,C stands for the volume content of minerals, in the order of quartz q (k=—1.3) (47X
107°% SI units), plagioclase f (k¥ =0. 01), alkali feldspar a (¥ =0. 01), biotite b («=100),
amphibole am (x=80) and magnetite m (x=100000). On the other hand, from the magnetic
susceptibility study of voleanic rocks, intrusive rocks, sedimentary rocks and metamorphic rocks,
it is found that for the other three types of rocks the relationship of rock magnetic susceptibility
with the magnetic susceptibility of mineral composition is similar to that of intrusi\;e rocks. The
contribution of mineral to rock magnetic susceptibility has the sequence of ferromagnetic minerals
> paramagnetic minerals > diamagnetic minerals. Due to the change of volume content of
magnetite, amphibole and biotite, the magnetic susceptibility of igneous rocks is extremely
variable. While sedimentary rocks are mostly non-magnetic and weakly magnetic, and their
magnetic susceptibility mainly origins from biotite, alkali feldspar and cuttings. Magnetic
susceptibility of metamorphic rocks is also variable. It may range from non-magnetic to very
strongly magnetic, this is mainly determined by the type of original rock. Susceptibility of para-
metamorphic rocks ( sedimentary protolith ) 1is similar to sedimentary rocks, while
orthometamorphites (igneous protolith) is similar to igneous rocks; Quartzite and carbonate
rocks are the weakest of all the rocks magnetically. Furthermore, alteration of rock will have
significant influence on magnetic susceptibility. Generally speaking, the following alteration of
minerals can increase rock magnetic susceptibility: alteration of iron-magnetism silicate minerals
such as biotite and amphibole which may form iron oxide, the sericitization or clayzation of weak
paramagnetic minerals such as feldspar, and chloritization of rocks. While carbonation and
kaolinization of weak paramagnetic minerals can reduce rock magnetic susceptibility, weathering
of rocks can also reduce rock magnetic susceptibility by breaking and loss of high magnetic
components of rocks. From the relationship between rock magnetic susceptibility and its mineral
magnetic susceptibility, we infer that the total magnetic susceptibility of a geological body and the
magnetic susceptibility-volume content of constitutive rocks have a similar relation to that of rock
and its minerals.
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Fig.1 Location map showing rock samples alone the
coast of the northern South China Sea (black points)
and drilling wells that have magnetic susceptibility

measurement in the basin of sea area (black triangles)
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Table 1 The results of measured rock magnetic susceptibility
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Table 2 Magnetic susceptibility, occurrence and alteration of selected minerals
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Fig. 2 Histograms showing the distribution of frequency of bulk magnetic susceptibility of rocks in study area
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(a)Result of field work; (b)Result of library and divide points of rock magnetism (black points).
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Table 3 Classification of rocks based on their magnetic susceptibility
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M3 HMEtEn®T YHE MR B EERA 42X 107°SD

(M LRE =237, FERFRKAG BB AAE: (DKRAMHBELTRE «=8032, HEHM A S RAEAR MM amEIRRA,.F
B RE (OMKENE «=2825 ABHKA AR FKADEBRZERUBHKT AR (ODBRSEAE_KE.«=7293, A8 KA.
BHERA AR BZH AZSRVBEEET A 1OHBR: (OB RALESBNKEH.«=32700, HFAK G  ANG B8 . RIEBA.
SHEERCRBEKT AR 4% (DRKE «=105467 ANA FHEA BERAERBET (A 1000OARB: O ABKEAT H «=
B, HAXRMKAE LEOZE LEENESE MAEEBER: (WEABAAERRE .« . BARA . X . AR AKAH
B EABAANEE «=70, HAaBAa . KA ANAHBR: DAXKANEEH S «=1987T B =B ARG . AL RV BEKD
A IVOHA (R AEE w=—15, 2WAARHABR; DBZRKAIKRE «=18L, HAE BEKA.LBEZHHM. (boo~f.)) HERN,
(a.g~i.k.DAEZRA. TYRE Mag- B0 ;BB Am-ANA ;O A ; Chl-B A Ep- B & 4 Ms-HA = 8 Qrz- A %, P1-4

KA;Gre-A18A : And- B A EH B s Con-BRBREL T 4.
Fig. 3 Photo plate Mineral composition and polarizing microscope pictures of magnetic rocks
(4% X 107881 of units is used)

(a) Olivine basalt, x= 2379, mainly consists of plagioclase and olivine; (b) Chloritized olivine basalt, «= 8032, made from olivine.
plagioclase, altered olivine form chlorite and Fe; (c¢) Alkali-feldspar granite, x=2825, main minerals: alkali-feldspar, quartz, plagioclase,
biotite and magnetite; (d)Biotite quartz monzonite, x=7293, main components: plagioclase, alkali-feldspar,quartz, biotite, muscovite and
magnetite(about 1%); (e) Chloritized biotite diorite porphyrite, &= 32700, main minerals; plagioclase, amphibole, biotite, chlorite.
epidote and magnetite (about 4%); () Diorite, x= 105467, main minerals: amphibole. plagioclase, alkali-feldspar. altered amphibole
form carbonate and magnetite(about 10%); (g) Debris-feldspar, x=88, main minerals: quartz, plagioclase, muscovite, andesite debris
and rhyolite debris; (h) Muscovite gneiss contains garnet. « = 93, main minerals: garnet, quartz, muscovite and plagioclase; (i)
Hornblende schist contains garnet, x= 700, main minerals: garnet, feldspar and amphibole; (j) Quartz-amphibole-biotite schist, #=
19487, main minerals: biotite, amphibole, quartz and magnetite(about 1%); (k)Quartzite, ¥=—15, all quartz compoments; (1) Biotite
plagioclase gneiss, =181, main minerals: quartz, plagioclase and some biotite. Photo plate (b,c~1f.j) under single polarizer observed;
Photo plate (a.g~i.k.])under crossed polarizer observed. Mineral abbreviations; Mag-magnetite; Bt-biotite; Am-amphibole; Ol-olivine;

Chl-chlorite; Ep-epidote; Ms-muscovite; Qtz-quartz; Pl-plagioclase; Grt-garnet; And-andesite debris; Cbn-carbonate.
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Fig.4 Distribution of magnetism

of intrusive rocks in study area
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Fig.5 Contrast between multiple linear regression

analysis result and real value of intrusive rocks
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Fig. 6 Contrast between multiple linear regression

analysis result and real value of metermophic rocks
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